Gastric cancer is one of the most serious cancers all over the world. Gastric tumor initiating cells (TIC) account for gastric tumorigenesis and metastasis. Here we identified circGTIC1 as a highly expressed circRNA in gastric cancer and gastric TICs. circGTIC1 knockout inhibited the self-renewal of gastric TICs and metastasis, and its overexpression activated gastric TICs. circGTIC1 drove the expression of Sox8 and exerted its role via Sox8-dependent manner. circGTIC1 associated with Ino80 chromatin remodeling complex, and recruited Ino80 complex to Sox8 promoter, finally initiated Sox8 expression. Our work revealed a novel circRNA to regulate gastric tumorigenesis and gastric TICs, adding a new layer for gastric TIC regulation and circRNA functions. CircGTIC1 plays a central role in gastric TIC self-renewal and metastasis. circGTIC1 drives the expression of Sox8 through recruiting Ino80 complex to Sox8 promoter. circGTIC1-Ino80-Sox8 axis can be used for gastric tumor and gastric TIC targeting. Our work revealed a novel circRNA to regulate gastric tumorigenesis and gastric TICs, adding a new layer for gastric TIC regulation and circRNA functions
Introduction
Gastric cancer is one of the most serious cancers in the world, leading to hundreds of thousands of deaths(R Garcia 2015) . There are various cells in gastric tumor bulk, and many tumor cells can't initiate new tumors efficiently (S Takaishi et al. 2008) . Only a small subset of cells in tumor bulk drive tumor initiation efficiency, which are termed as tumor initiating cells (TICs) or cancer stem cells (CSCs)(E Batlle et al. 2017) .
Gastric TICs harbor self-renewal and differentiation capacities. Recently several surface markers of gastric TICs have been identified, including CD44, ALDH1, CD24, CD133, EPCAM and so on (S Takaishi et al. 2009; Y Wakamatsu et al. 2012; CJ Zhang et al. 2011) . Gastric TICs can propagate into oncospheres in FBS-free medium and sphere formation emerges as a standard assay for gastric TIC detection (ME Han et al. 2011) . Meanwhile, gastric TICs account for tumor metastasis and show enhanced invasion capacity in transwell assay(ME Han et al. 2013) . Despite of the importance of gastric TICs, their biology remain elusive.
The self-renewal of TICs is finely regulated, and several signaling pathways are involved in TIC regulation, including Wnt/β-catenin, Notch, PKC and Hedgehog pathways (Z Chen et al. 2018a; Z Chen et al. 2018b; N Takebe et al. 2015; . Gastric TICs are also regulated by several transcription factors, including Gli1, Sox2 and RUNX3. RUNX3 activates gastric TICs through miR-30a/vimentin axis (Z Liu et al. 2014) . Gli1 plays an essential role in stem-characteristic acquirement of gastric TICs (D Yu et al. 2014) . Sox2 promotes gastric tumorigenesis and drug resistance of gastric TICs (T Tian et al. 2012) . Sox8 is another member of Sox transcription factor family. Sox8 plays an oncogenic role in non-small cell lung cancer (C Xie et al. 2014) , hepatocellular carcinoma (S Zhang et al. 2014 ) and tongue squamous cell carcinoma (SL Xie et al. 2018) . However, its role in gastric tumorigenesis and gastric TICs is unknown. Here we found Sox8 was highly expressed in gastric cancers and gastric TICs, and drove the self-renewal of gastric TICs.
circRNAs are a type of circular non-coding RNA molecules those are generated by covalently binding between the 5' end and 3' ends after back splicing (LL Chen 2016) . circRNAs are widely distributed in various cells, with structural stability, sequence conservation and tissue specificity (SJ Conn et al. 2015; S Memczak et al. 2013) . circRNAs are derived from precursor RNA molecules by spliceosomes or ribozyme, and several circRNAs may be originated from a single RNA because of variable cyclization (Z Li et al. 2015; L Szabo et al. 2016 ; XO Zhang et al. 2014; Y Zhang et al. 2013 ). circRNAs were considered as byproducts of RNA splicing, but recently increasing evidences emerge that circRNA are critical modulators in many physiological and pathological processes. Multiple circRNAs function as microRNA sponges (TB Hansen et al. 2013; S Memczak et al. 2013) . Loss of Cdr1as results in miRNA deregulation and neuropsychiatric disorder (M Piwecka et al. 2017 ). circRNAs regulate their parental genes' expression by interaction with U1 snoRNA or Polymerase II (Z Li et al. 2015) . Generating from chromosomal translocated regions, fusion circRNAs contribute to proliferation, transformation and tumorigenesis(J Guarnerio et al. 2016) . circFoxo3 are reported to regulated cell cycle progression (WW Du et al. 2016) . Increasing functional circRNAs are identified.
However, the functions of circRNAs in gastric tumorigenesis, metastasis and gastric TIC self-renewal remain unclear. In this study, we identified that circGTIC1 is highly expressed in gastric cancer and gastric TICs. circGTIC1 plays an essential role in the self-renewal of gastric TICs and metastasis. circGTIC1 recruits Ino80 complex for Sox8 expression, which further initiates gastric tumorigenesis, metastasis and TIC self-renewal.
Results

circGTIC1 was highly expressed in gastric TICs
circRNAs are modulators in many biological processes, but their roles in gastric tumorigenesis and gastric TIC self-renewal are unknown. To identify functional circRNAs in gastric tumorigenesis and gastric TICs, we performed a unbiased screening using online available datasets, and found two conserved circRNAs were highly expressed in gastric tumors ( Figure 1A ). Through sphere formation assay, has_circ_0045190 (hereafter termed as circGTIC1, abbreviated for circRNA for Gastric Tumor Initiating Cells #1) was selected as its depletion largely impaired the self-renewal of gastric TICs ( Figure 2B ). CircGTIC1 is derived from TANC2 precursor RNA and contains two exons (Supplementary Figure 1A) . PCR and sequencing confirmed circGTIC1 as a circRNA (Supplementary Figure 1B) . CircRNAs show enhanced stability than linear RNA, and thus have much longer half-life time. As expected, circGTIC1 resisted to actinomycin D and RNase R treatment (Supplementary Figure 1C , D). circGTIC1 was highly expressed in primary gastric tumors, especially in advanced tumors ( Figure 1C , D). A gastric tumor tissue array was also performed to examine the expression of circGTIC1. circGTIC1 was highly expressed in serious gastric tumors ( Figure 1E , F), and its expression levels were related to clinical prognosis ( Figure 1G ).
To detect the expression of circGTIC1 in gastric TICs, we enriched TIC through FACS or through sphere formation assay. We found circGTIC1 was highly expressed in TICs and oncospheres ( Figure 1H , I). The high expression of circGTIC1 was confirmed by Northern blot ( Figure 1J ) and FISH ( Figure 1K ). Altogether, circGTIC1 was highly expressed in gastric cancer and gastric TICs.
circGTIC1 knockout attenuated gastric TIC self-renewal and metastasis
To evaluate the role of circGTIC1 in gastric TICs, we generated circGTIC1 knockout cells. We identified two intron sequences were necessary for the generation of circGTIC1 (Supplementary Figure 1E , F), and generated circGTIC1 knockout through CRISPR/Cas9 approach (Supplementary Figure 1G ). Two circGTIC1 knockout cells were generated and confirmed by PCR, sequencing and circGTIC1 expression detection (Figure 2A and Supplementary Figure 1H ). We found circGTIC1 deficiency didn't influence the expression of TANC2 mRNA, nor cell apoptosis, but inhibited the stemness, proliferation and metastasis ( Figure 2B ). Decreased TIC ratios were examined upon circGTIC1 knockout, indicating the critical role of circGTIC1 in gastric TIC maintenance ( Figure 2C ). We also examined the self-renewal of gastric TICs through sphere formation assay, and found circGTIC1 knockout generated decreased spheres, indicating the critical role of circGTIC1 in gastric TIC self-renewal ( Figure 2D ). We also examined the proliferation of circGTIC1 knockout spheres. We stained proliferating cells with Ki67 and CFSE assay, and found circGTIC1 knockout inhibited the propagation of gastric TICs (Figure 2E , F).
Moreover, gradient dilution tumor initiation assay also confirmed the essential role of circGTIC1 in gastric tumor initiation ( Figure 2G ). Decreased TIC ratios were also detected upon circGTIC1 knockout ( Figure 2H ). Considering the critical role of gastric TICs in tumor invasion and metastasis, we detected tumor invasion through transwell assay, and found impaired invasion of circGTIC1 knockout cells ( Figure 2I ).
To further detect the role of circGTIC1 in gastric tumor propagation, we established tumor propagation assay with circGTIC1 knockout cells. As expected, circGTIC1 knockout inhibited tumor propagation ( Figure 2J ). We also challenged the role of circGTIC1 using established tumors. We generated 400 mm 3 tumors and treated with circGTIC1 ASO and traditional drug 5-FU, and found 5-FU treatment alone induced tumor relapse. While, combination of 5-FU and ASO drove sustained tumor elimination ( Figure 2K ). Impaired stemness, propagation, metastasis, and enhanced apoptosis were observed upon combined treatment ( Figure 2L ). Taken together, circGTIC1 drove gastric TIC self-renewal and metastasis.
circGTIC1 overexpression promoted gastric TIC self-renewal
To further examine the role of circGTIC1, we generated circGTIC1 overexpression cells ( Figure 3A ). circGTIC1 overexpression led to increased TIC ratios ( Figure 3B ) and enhanced self-renewal ( Figure 3C ). Ki67 staining and CFSE assay confirmed the increase of proliferating TICs ( Figure 3D , E). Tumor initiation assay also validated the critical role of circGTIC1 in gastric tumor initiation ( Figure 3F) . Similarly, increased TIC ratios were measured upon circGTIC1 overexpression ( Figure 3G ). circGTIC1 overexpression also drove tumor propagation ( Figure 3H ) and metastasis ( Figure 3I ).
To further confirm the correlation between circGTIC1 and gastric TIC characteristics, we collected primary samples and divided them into two groups according to circGTIC1 expression, and examined the expression of TIC marker, propagation and metastasis associated proteins. As shown in Figure 3J , circGTIC1 high samples showed enhanced expression of TIC marker, proliferation and metastasis proteins, further confirming the role of circGTIC1 in tumor TICs, propagation and metastasis. We also examined sphere formation and metastasis of circGTIC1 high and circGTIC1 low samples, and found circGTIC1 was positively related to gastric TIC self-renewal and invasion ( Figure 3K , L)
We overexpressed mouse circGTIC1 (termed as circGtic1) in mice, and induced gastric tumors through Helicobacterpylori/MNNG method (Supplementary Figure 1I ). circGTIC1 overexpression promoted tumor formation and increased tumor volume ( Figure 3M ). Altogether, circGTIC1 drove gastric tumorigenesis, TIC self-renewal and metastasis.
circGTIC1 drove Sox8 expression
To identify the target genes of circGTIC1, we performed RNA-seq assay using circGTIC1 knockout cells and found Sox8 was the lowest expressed upon circGTIC1 knockout ( Figure 4A ). Western blot confirmed the impairment of Sox8 expression in circGTIC1 knockout cells ( Figure 4B ). On the contrary, circGTIC1 overexpressing cells showed an enhanced Sox8 expression ( Figure 4C ). We examined Sox8 expression and found a positive correlation between circGTIC1 and Sox8 ( Figure 4D ), which was confirmed by Northern blot ( Figure 4E ).
We then generated Sox8 knockout cells through CRISPR/Cas9 approach, and confirmed knockout efficiency with Western blot ( Figure 4F ). We silenced circGTIC1 expression in Sox8 knockout cells, and found comparable self-renewal and metastasis, indicating the critical role of Sox8 in circGTIC1 function ( Figure 4G , H). Similarly, circGTIC1 overexpression also showed impaired role in gastric TIC self-renewal and metastasis upon Sox8 knockout ( Figure 4I , J). Taken together, circGTIC1 promoted gastric TIC self-renewal and metastasis through Sox8-dependent manner.
circGTIC1 interacted with Ino80 complex
To further explore the molecular mechanism of circGTIC1, we performed RAP (RNA antisense purification) assay and identified the specific band in circGTIC1 samples as Ino80 by mass spectrum ( Figure 5A ). Ino80 was the core component of Ino80 complex, which contain Ino80, Ruvbl1 and Ruvbl2 (JY Jin et al. 2005) . We confirmed the interaction between circGTIC1 and Ino80 complex through Western blot ( Figure   5B ). RIP (RNA immunoprecipitation) also confirmed the binding of circGTIC1 and Ino80 in gastric TICs ( Figure 5C ). The direct binding of circGTIC1 and Ino80 was validated by EMSA ( Figure 5D ). Finally, we stained circGTIC1 and Ino80 in spheres, and also confirmed their co-localization ( Figure 5E ).
We then examined the expression pattern of Ino80 complex. Interestingly, three components of Ino80 complex (Ino80, Ruvbl1 and Ruvbl2) were all highly expressed in gastric tumors and related to clinical severity ( Figure 5F ). Moreover, Ino80 complex was also highly expressed in gastric TICs ( Figure 5G , H). Altogether, circGTIC1 combined with Ino80 complex that was highly expressed in gastric tumors and TICs.
circGTIC1 recruited Ino80 complex to Sox8 promoter
We then explored the molecular mechanisms of Ino80 complex and circGTIC1 in Sox8 expression. Both Ino80 and circGTIC1 bind to the same region of Sox8 promoter ( Figure 6A, B) . Interestingly, impaired binding of Ino80 to Sox8 promoter was observed upon circGTIC1 knockout ( Figure 6C ). On the contrary, circGTIC1 overexpression led to an enhanced combination of Ino80 complex and Sox8 promoter ( Figure 6D ). These observation indicated the essential role of circGTIC1 in Ino80-Sox8 promoter combination. We also observed the subcellular location of Ino80 and Sox8 promoter, and confirmed their co-localization in WT cells. However, impaired co-localization of Ino80 and Sox8 promoter was observed upon circGTIC1 knockout, further indicating the critical role of circGTIC1 in Ino80-Sox8 promoter interaction ( Figure 6E ). Ino80 components and Sox8 promoter were in same fractions of Ino80 ChIP eluate, but in circGTIC1 knockout cells, impaired enrichment of Sox8 promoter was observed ( Figure 6F ). In conclusion, circGTIC1 recruited Ino80 complex to Sox8 promoter.
We then generated Ino80 knockout cells, and found impaired expression of Sox8, indicating the critical role of Ino80 complex in Sox8 expression ( Figure 6G ). circGTIC1 knockout or Ino80 knockout inhibited the activation of Sox8 promoter, and circGTIC1 overexpression promoted the activation of Sox8 promoter ( Figure 6H , I).
As a major hallmark for transcriptional activation, H3K4me3 was also impaired in circGTIC1 knockout and Ino80 knockout cells, and was increased upon circGTIC1 overexpression ( Figure 6J, K) . RNA polymerase II ChIP assay also confirmed the critical role of circGTIC1 and Ino80 in Sox8 transcriptional activation ( Figure 6L , M).
To further examine the role of Ino80 complex in circGTIC1 function, we overexpressed circGTIC1 in Ino80 knockout cells, and found circGTIC1 overexpression had impaired role in Sox8 expression upon Ino80 knockout, indicating the essential role of Ino80 in circGTIC1 function ( Figure 6N ). We also generated Sox8 promoter knockout cells through deleting the Ino80-circGTIC1 binding region of Sox8 promoter (Supplementary Figure 1J ). Sox8 promoter knockout impaired the expression of Sox8. Moreover, circGTIC1 overexpression had an impaired role in Sox8 expression upon Sox8 promoter knockout, indicating an essential role of circGTIC1-Sox8 promoter interaction in circGTIC1 function ( Figure 6N ). Consistent with Sox8 expression, circGTIC1 overexpression showed impaired influence on sphere formation and metastasis upon Ino80 knockout or Sox8 promoter knockout ( Figure 6O , P). Taken together, circGTIC1 recruited Ino80 complex to Sox8 promoter, and drove Sox8 expression, gastric TIC self-renewal and metastasis by binding to Sox8 promoter.
Sox8 was a core modulator for gastric TICs
Sox8 plays an oncogenic role in several cancers, but its role in gastric tumorigenesis is unclear. Here, we examined the role of Sox8 in gastric tumorigenesis and gastric TIC self-renewal. Sox8 was highly expressed in gastric tumors, especially in advanced gastric tumors ( Figure 7A, B ). Gastric tumor tissue array also revealed an increased expression of Sox8 in gastric tumors ( Figure 7C ). Sox8 expression was also related to clinical prognosis ( Figure 7D ). We also examined Sox8 expression in gastric TICs and found Sox8 was highly expressed in gastric TICs ( Figure 7E ).
Sox8 knockout cells showed decreased TIC ratios, and impaired self-renewal capacity ( Figure 7F, G) . Decreased proliferation in gastric TICs were also detected upon Sox8 deletion ( Figure 7H ). Sox8 knockout also inhibited tumor invasion ( Figure 7I) . These results revealed the essential role of Sox8 in gastric TIC self-renewal and metastasis.
We then restored Sox8 expression in circGTIC1 knockout cells ( Figure 7J ). Sox8 overexpression restored the impaired self-renewal and metastasis induced by circGTIC1 knockout, confirming that circGTIC1 promote gastric TIC self-renewal and metastasis through Sox8 (Figure 7K, L) . Altogether, Sox8 drove the self-renewal of gastric TICs and served as a functional target gene of circGTIC1.
Discussion
Gastric tumor initiating cells account for gastric tumorigenesis and metastasis, but their regulation are poorly understood. Here we screened circRNAs using online available datasets, and identified circGTIC1 was highly expressed in gastric cancer and gastric TICs. Through loss of function assay, sphere formation assay, transwell invasion assay, tumor propagation assay and tumor initiating assay, we proved circGTIC1 as a critical modulator for gastric TICs. Our work revealed a novel circRNA in gastric tumorigenesis and added a new layer for gastric TIC regulation.
As we know, gene knockout emerges as a critical strategy to investigate the function Here we generated circGTIC1 knockout cells through similar strategy. Using circGTIC1 knockout cells, we validated the role of circGTIC1, adding a novel role of circRNAs and a new layer for TIC regulation.
As we know, metastasis is a major cause for tumor-induced cell death (L Seguin et al. 2015) . The critical role of TICs in tumor metastasis was well-known for long time (Z Chen et al. 2018c; F Li et al. 2007) . TICs harbor enhanced metastasis capacity, and increasing evidences prove that invasive cells contain many TIC characteristics (A Kreso et al. 2014) . In this work, we found circGTIC1 was not only required for the self-renewal of gastric TICs, but also promoted tumor invasion. Our finding confirmed the critical role of TICs in tumor invasion and metastasis.
As critical regulators for tumorigenesis, metastasis and drug resistance, TICs emerge as promising targets for tumor elimination. Gastric TICs are also optimal targets for gastric tumor targeting(SR Singh 2013). However, TICs are resistant to traditional drugs, with high expression of pump molecules like ABCG2(ZZ Chen et al. 2016) .
Moreover, several evidences indicated that targeting TICs only leads to a transdifferentiation from non-TICs to TICs, resulting in a failure of TIC-targeting therapy (MC Cabrera et al. 2015; PP Zhu et al. 2017) . Thus, combination of TIC-targeting and traditional therapy is a promising strategy for tumor targeting. In this work, we found traditional drug 5-FU led to tumor elimination in the beginning, but increased tumor volume was observed soon. If we combined 5-FU with TIC-targeting ASO together, the tumors were eliminated continuously. Moreover, upon 5-FU treatment, TIC surface marker CD44 was increased, indicating a enrichment of gastric TICs after drug treatment. The increment of gastric TICs may account for tumor relapse and metastasis. Only treated with 5-FU and ASO together, gastric TICs were decreased and tumor volume was decreased. Our finding confirmed the necessary to combine gastric TIC therapy and traditional therapy together.
Chromatin remodeling complexes play critical roles in many processes, including transcription initiation (CR Clapier et al. 2009 ). It's a common sense that chromatin remodeling complexes are conserved in many species and their expression levels are unlikely to change a lot. However, we found Ino80 chromatin remodeling complex was highly expressed in gastric cancers and gastric TICs. Actually, several chromatin remodeling complexes are deregulated in tumorigenesis. NURF, PRC2 and BRG1 were highly expressed in liver cancer and liver TICs, while, BRM typed SWI/SNF complex was lowly expressed in liver cancer and liver TICs(PP PP Zhu et al. 2016a; PP Zhu et al. 2016b ). Here we revealed a high expression of Ino80 in gastric cancer and gastric TICs. Moreover, Ino80 was required for the self-renewal of gastric TICs, serving as a potential target for gastric tumorigenesis and gastric TICs.
The clinical application of Ino80 complex needs to be further investigated.
CircRNAs exert their roles through various mechanisms (J Salzman 2016). Here we found circGTIC1 drove the self-renewal of gastric TICs through Sox8 through recruiting Ino80 complex to Sox8 promoter. Like other biological molecules, circGTIC1 changes the expression of many genes, and here we identified Sox8 was the functional target gene of circGTIC1 in gastric TIC self-renewal. We established Sox8 knockout cells and then overexpressed circGTIC1, and found impaired role of circGTIC1 upon Sox8 knockout, indicating the critical role of Sox8 in circGTIC1 function. We also rescued Sox8 expression in circGTIC1 knockout cells, and found a restored self-renewal and metastasis. These findings indicated that circGTIC1 drove gastric TIC self-renewal and metastasis through Sox8-dependent manner. antibodies were from Abcam company. N2 and B27 supplements were obtained from Invitrogen; EGF and FGF were purchased from PeproTech. DAPI (4',6-diamidino-2-phenylindole) was purchased from Sigma-Aldrich. All the primers were generated from Sangon Company and the sequences were shown in Supplementary Table 1. circGTIC1 knockout circGTIC1 knockout cells were generated as described (34). Two sequences flanking of circGTIC1 were detected by minigene assay, and deleted by CRISPR/Cas9 approach. For monoclonaliziton, Cas9 lentivirus infected cells were seeded into 96-well plant (one cell per well), and cultured in sphere formation medium for single colon formation. The expression of circGTIC1 in generated colons were examined by realtime PCR and the knockout was confirmed by sequencing. Two knockout strategies were used for circGTIC1 knockout, one deleting the left complementary sequence and the other deleting the right (Supplementary Figure 1E-H) .
Methods
Reagents and materials
Gastric TIC enrichment and detection
CD44 + EPCAM + gastric TICs in gastric tumor bulk were enriched or detected. For TIC enrichment, primary samples were digested into single cells, and stained with CD44 and EPCAM antibodies. CD44 + EPCAM + cells were enriched by FACS. For TIC detection, circGTIC1 knockout, circGTIC1 overexpression and control cells were used for FACS detection, the ratios of CD44 + EPCAM + cells were considered as TIC ratios.
Sphere formation
Sphere formation assay was performed as described (7). Briefly, gastric TICs were incubated in Neurobasal-A medium (supplemented with 2 mM l-glutamine, B27, N2, 50 ng/ml of EGF, 50 ng/ml of FGF). Two weeks later, spheres formation ratios were caculated and spheres were collected for further experiments.
Tumor propagation and tumor initiation assay
For tumor propagation assay, 1×10 6 circGTIC1 knockout, circGTIC1 overexpression and control cells were subcutaneously injected into BALB/c nude mice. Tumor volumes were measured every three days. For tumor initiation assay, 10, 1×10 2 , 1×10 3 , 1×10 4 , and 1×10 5 cells were subcutaneously injected into BALB/c nude mice. Three month later, tumor formation was observed and TIC ratios were calculated through extreme limiting dilution analysis (http://bioinf.wehi.edu.au/software/elda/)(48).
Transwell invasion assay
For invasion assay, transwells were coated with Matrigel. circGTIC1 knockout, circGTIC1 overexpressed or control TICs were cultured in FBS-free medium and seeded in wells. FBS-supplemented medium was used outside. 36 hours later, cells didn't pass through Matrigel were removed and the passed cells were stained with crystal violet for observation.
Western blot
For Western blot, the indicated samples were subjected into SDS-PAGE for protein-separation, and samples were then transferred onto nitrocellulose membrane.
Then the samples were incubated with the indicated primary antibodies, followed by HRP-conjugated secondary antibodies for visualization.
Immunohistochemistry
For immunohistochemistry, 5-μm sections were produced from paraffin-coated samples, treated with xylol and ethanol, followed by treatment with 3% H 2 O 2 . The samples were boiled for 15min in Tris-EDTA buffer for antigen retrieval, then incubated with primary antibodies for 2 hours, followed by 1 hour's HRP-conjugated secondary antibody. Finally the sections were treated with DAB substrate for visualization.
Statistics
For each assay, at least three individual experiments were repeated and typical results were shown. Two tailed T-test was examined for most assays. P<0.05 was considered as statistical significant. *, P<0.05; **, P<0.01; ***, P<0.001. rescued circGTIC1 knockout cells were used for sphere formation assay (K) and transwell invasion assay (L). Typical images were shown in left panels and ratios were shown in right panels.
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